Background: The implications of rapid aging of the Lebanese population are under-researched. No national studies have so far investigated the living conditions and the health status of urban Lebanese elderly across gender. Methods: This was a cross-sectional study involving 905 randomly selected community dwelling elderly aged !65 years living in Greater Beirut. Gender differences were assessed among participants who completed a standardized questionnaire on socio-demographic factors, nutritional, health, and functional characteristics. Results: The sample included 533 men (59%) and 372 women (41%). Elderly were regrouped into 'younger elderly' ( 70 years), and 'older elderly' (>70 years) which represented respectively 44.3% and 55.7% of the total population. Women, regardless of their age, were less educated and more likely to live alone. Moreover, poor nutritional status, self-perceived health, absence of physical activity, comorbidity, polymedication and depression were significantly higher among women. 'Older elderly' women became significantly more functionally disabled compared with men of their age. Conclusions: This study evidenced that Lebanese elderly women were disadvantaged regarding their socio-economic, health and functional status. It is requested a nationwide effort to improve the socio-economic status and the health of Lebanese elderly, especially women.
Introduction
W orldwide, the proportion and absolute numbers of people aged 65 and over will continue to rise. This fact is a consequence of lengthening life expectancies. Families are being remodeled with fewer children, and less solidarity and support provided to each member. Aging is a more recent phenomenon in developing countries. 1 While reviewing literature regarding aging, gender differences are reported constantly. In low income countries, women of all ages are discriminated in every day practices related to human rights, health and education. 2 In Bangladesh for example, elderly women are more likely to suffer from malnutrition and from poor cognitive status compared with elderly men, 3, 4 Similar findings have been reported in Iran, 5 and in India. 6 According to the US Census Bureau, more women will be living alone in developing and developed countries in upcoming years. This evolving social situation will predispose them to more socioeconomic distress and subsequent health-related problems. 2 Among Arabic countries, Lebanon is witnessing the fastest increase in the number of elderly. 7 Unfortunately, the implications of rapid aging of the Lebanese population are often underresearched. Lebanon suffers from a lack in health care services among elderly persons. Few are the geriatricians currently practicing in the country and no medical school offers a clearlydefined geriatric specialization training program. Employees covered by social security lose their health insurance when they retire, just at the age when such coverage is most needed. The majority of uninsured retired persons is women. 8 In addition to poor social coverage, geriatric nutrition is also a neglected topic. A study conducted among rural Lebanese elderly showed that women were more disadvantaged in terms of health compared with men: they were more malnourished, reported more chronic diseases, functional disability, depressive symptoms, cognitive impairment and poor self-rated health (SRH). 9 No studies have so far investigated the living conditions and the health status of urban Lebanese elderly on a national level. The present study was designed to assess gender differences in socio-economic and health factors, functional and nutritional status of community dwelling elderly people aged 65 and above, living in the Greater Beirut (GB) area.
Methods

Study design and target population
A cross-sectional survey was conducted in 2014-2015 in the GB area, including Beirut city and neighboring suburbs. The study obtained ethics approval from the ethics committee of Saint Joseph University. Informed consent was obtained from all participants included in the study. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The methods used for sampling and data collection are detailed in a previous paper. 10 In brief, elderly persons aged 65 years and above, selected through a random multi-stage cluster sampling approach, were visited at their home by trained interviewers who administered a face-toface questionnaire. Bedridden individual, and those who scored 24 on the mini mental state (MMS), 11 which reflects a defective cognitive status, were excluded from the study. In addition to the MMS, the questionnaire consisted of different sections obtained or modified from various sources.
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Socio-demographic characteristics
These included place of residence, gender, age, presence of any type of insurance, educational level and self-assessment of financial situation. Information about living conditions was obtained by asking the elderly to specify whether he/she lived alone or with five possible categories of cohabitants. Also measured were types of support provided by non-governmental organization. The Lubben 'Social Network Scale 6' reflects social isolation for a total score <12 12 .
Nutritional and health status
The Arabic version of the mini nutritional assessment (MNA) was used to assess the nutritional status of the elderly. 13 The MNA questions are scored to indicate the participants nutritional status as malnourished (<17), at risk of malnutrition (17 MNA < 24), or well-nourished (! 24) 14 Later, MNA was dichotomized into 'wellnourished' (!24) and 'poor nutritional status' (<24); the latter included both categories 'at risk for malnutrition' and 'malnourished'. The Body Mass Index (BMI) was calculated as [weight (kg)/height (m 2 )], and was categorized according to the French National Authority for Health classification. 15 SRH was assessed by asking the elderly to rate their health on a 5-item scale. This measure has shown to be a reliable indicator for overall health status. 16 The responses were grouped into 'poor' (bad or very bad), 'average' and 'good' (good or very good). Other health characteristics included: level of physical activity, number and the types of chronic diseases, number of prescribed drugs and questions regarding particular diet followed by the elderly. The 5-item WHO Well-Being Index, previously validated among Lebanese elderly, reflects depression for a score <13 17 .
Functional status
The functional status was assessed using the activities of daily living (ADL) 18 and the instrumental activities of daily living (IADL). 19 The Katz scale resumes six elementary ADL. Each of these activities is scored 1 if the subject is totally independent, 0 if totally dependent and 0.5 if needing partial assistance. The scores were added to a total final score ranging from 0 (totally dependent for all activities) to 6 (completely independent for these activities), and subsequently divided in two levels of living situation based on the group distribution: dependent (<6) and independent (score 6). The IADL consists of eight instrumental activities evaluated according to the same principles as the Katz scale. However some of these activities are culturally determined by the participant's sex such as doing laundry, cooking and housekeeping. For this reason the loss of independence has been categorized into 'activities relative to both sexes' and 'gender-specific activities'.
Statistical analysis
All data were analyzed using the SPSS software (version 19). They were presented as percentages for categorical variables and means with their standard deviations (SD) for continuous variables. The proportions were presented with corresponding 95% confidences intervals (95% CI). Gender comparisons were tested for statistical significance using the X 2 -test or t-test and their derivatives, depending on the nature of the variables involved. In view of the larger number of comparisons performed in the bivariate analysis, a difference was considered significant for a P values 0.03.
Results
A total of 905 questionnaires were completed among communitydwelling elderly aged 65 years and older residing in GB: 548 (60.5%) in the city and 357 (39.5%) in the suburbs. The study population included 533 men (59%) and 372 women (41%). The proportion of older men, especially in the category of men !85 years was much higher than that of women (data not shown). Therefore, in order to reduce the effect of this selection bias, an age-stratified analysis was performed with a cut-off point of '70' representing the median age of the participants. According to this analysis, elderly were regrouped into 'younger elderly' for those aged 70 years, and 'older elderly' for the rest of them (>70 years). Based on this new classification, the 'younger elderly' and the 'older elderly' represented, respectively 44.3% and 55.7% of the total population.
Socio-demographic characteristics of elderly participants distributed by gender
There was a significant difference in participant's distribution across GB, with more 'younger elderly' males residing in the suburbs compared with their female's counterparts (49.1% vs. 31%, respectively) (P < 0.001). The gap in the repartition became more evidenced among the 'older elderly' (52% vs. 15.1%, respectively) (P < 0.001). Men were more likely than women to have attained at least a secondary education regardless of their age. Among the 'younger elderly', women were less probably than men to live with their spouses (64% vs. 82.7%, respectively) (P < 0.001), and with fewer number of cohabitants (3.0 vs. 3.3) (P = 0.025). Despite this fact, these women benefited from a more extensive social network according to the Lubben scale compared with their male partners (P = 0.046). The gender differences in the mean number of cohabitants and the density of the social network (Lubben) disappeared with aging. Furthermore, the most constantly reported support provided from an NGO was in the provision of drugs regardless of the age; nevertheless only 'older elderly' women were benefiting significantly from that kind of support (P = 0.004). Details are shown in table 1.
Nutritional and health status of elderly participants distributed by gender Table 2 shows the results of nutritional and health condition among participants. Among the younger group, results of the MNAs, SRH, physical activity, comorbidity, polymedication and depression scores revealed that women compared with men reported poorer nutritional status (56.7% vs. 38.3%) (P < 0.001), poorer subjective health (23.5% vs. 19.6%, respectively) (P = 0.006), lower level of physical exercise (38.5% vs.15.9%, respectively) (P < 0.001), more chronic diseases (42.8% vs. 24.3%) (P < 0.001), higher drug intake (55.6% vs. 38.8%) (P < 0.001) and high prevalence of depression (50.8% vs. 31.3%) (P < 0.001). Among the general elderly population (N = 905), the most prevalent disease was hypertension, followed by diabetes, dyslipidemia and cardiovascular problems (figure 1). Women showed higher prevalence of the most chronic age-related diseases with the exception for CVD and renal diseases which were higher among men. Moreover, results were statistically significant for the prevalence of hypertension (P < 0.001), dyslipidemia (P < 0.001), osteoporosis (P < 0.001) and arthritis (P < 0.001) (data not shown).
While aging, similar results were reported with women being significantly more disadvantaged than men regarding their nutritional status (P = 0.007), SRH (P < 0.001), physical exercise (P < 0.001), comorbidities (P < 0.001), polymedication (P < 0.001) and their depressive state (P < 0.001).
Functional status of elderly participants distributed by gender
Functional status of the participants is shown in table 3. The majority of 'younger elderly' was completely independent in ADL (99.3%) with no significant differences between men and women. However, after the age of 70, females (11.4%) became significantly dependent in ADL, compared with males (P = 0.014). As for IADL, the 'older elderly' women were more dependent than men (P < 0.001) in the 'mode of transportation' (P < 0.001). In both age-groups, women were significantly more dependent than men in performing 'shopping' activities.
Regarding the gender-specific activities, elderly women showed more autonomy in 'food preparation' compared with men regardless of their age. However for housekeeping, all younger elderly men were more dependent compared with women (P = 0.023), but the difference becomes non-significant as they age.
Discussion
This study described the socioeconomic, health, nutritional as well as the functional status of elderly residing in GB and compared these characteristics across gender. Our results revealed that women had significantly a lower level of education than men especially at an advanced age (>70 years). Data from the Lebanese survey revealed that females were more illiterate than males in urban and in rural areas. 20 Same profile was found among community living rural elderly, and elderly residing in nursing home in Lebanon. 9, 21 Those findings are mainly due to some cultural influences, favoring men's education over women in the past, while women were only committed to play the roles of mothers and housewife to their families. Nowadays, gender differences in school enrollment (especially among 20-29 years old) had practically vanished in Lebanon, and both genders share almost equal opportunities for education. 22 In our study, men were more likely to live with their spouse compared with women. It is well reported in the literature that the percentage of married women decreases with age, and falls below that of men, especially after the age of 45. 23 It is evidenced that women exhibit a higher percentage of widowhood than do men worldwide. Moreover, the current living arrangement could be explained by the age difference at marriage between genders with men being much older than women and the higher percentage of men who tend to remarry again after the death of their wife. 2 In most Lebanese governorates, women compared with men were significantly more likely to be widowed or divorced (54.2% vs. 12.8%), and to be living alone (15.2% vs. 4.9%). About 65% of men lived with their spouses along with other members of the household whereas 27. 3% of women resided with their spouses. 24 After the age of 70 years, the percentage of women living with their husbands decreased simply because they became widowed. Regarding the level of social isolation among our sample, women benefited from a richer network and perceived social support than their males' counterparts. Elderly women frequently visit or were more visited by their family and friends; they had more people they can rely on, ask for their help and talk to in private matters. It is well known that a woman, regardless of her age, is more acknowledged to share her feelings and rely on others for support in opposite to a man, who tends to deny his need for help and rely on himself for problemsolving. However while aging, gender differences in the level of isolation become less obvious, which could be explained with the current living arrangement with less cohabitants, and the functional disability among women which limit their socialization.
The less-old women experienced a poorer nutritional status (MNA < 24) compared with their males counterparts. Similar results were reported among rural Lebanese elderly where poor nutritional status was more prevalent among women than men (44.4% vs. 29.8%, respectively). 9 Poor nutritional status was coupled with poor perception of general health and absence of physical exercise. This scenario reflects the situation of older women in Lebanon as well, and in other low-income countries, where poor nutritional and health status affect the general population, and in specific, the most vulnerable groups, women. 9, 22 Many factors influence health and nutritional status of elderly including educational level and sedentary lifestyle which was more prevalent among younger elderly females. It is known that education improves individual's knowledge and leads him to make healthier food choices. 25 In addition, younger elderly women suffered more frequently from medical complications and were taking more daily drugs than men. Similar results were reported among Lebanese elderly women living in rural areas. 9 First, women are more committed to play the role of caregivers to their husbands, despite their age or illness, but on the other hand, they depend most often on their children and other family members to secure their needs as they age rather than their partners. It has been shown that at old age, relying on a caregiver support other than the spouse was suggested to increase morbidity and mortality risks among elderly, 26 thus another reason for their reported sicknesses. Finally women are more socialized to report pain and sickness, and to ask for help. This appear in the health-seeking behavior from an NGO in terms of medication, beside co-morbidities, as well as in the perception of social support. Evidence from previous study supports this fact. 27 Poor SRH was reported among elderly women in our analysis. A possible explanation for such results is the current poor nutritional status and the higher level of co-morbidity among younger elderly women which has a direct impact on their subjective health. Elderly tend to rate their health based on the number of chronic diseases they suffer from, especially elderly women. 28 In a prospective study on 579 home-living older people, lower self-perceived heath predicted malnutrition among participants. 29 As for depression, females were more depressed according to WHO-Well Being Index, and this seems to be a simple reflection of their current poor health status and physical disability. Major predictors of depression among elderly population are female gender, somatic diseases, cognitive impairment, functional impairment as well as lack or loss of close social contacts. Physical disability in ADL was observed only among 'older elderly' with women being more dependent than men. In a study among elderly living in Bangladesh, those reporting a greater number of chronic diseases were more likely to suffer from a limitation in at least one ADL activity. 31 In our study, women also expressed less engagement in regular or occasional physical activities and significant physical limitation in some IADL activities such as 'mode of transportation' and 'shopping' than their male counterparts, more specifically the 'older elderly'. Gender differences in these two activities and in ADL can be explained by the co-morbidities and the poorer health conditions among women, as well as the nature of these diseases which had an effect on their daily physical tasks. In our sample, women tend to suffer from more disabling, yet non-fatal chronic diseases such as hypertension, osteoporosis and arthritis which are responsible for the sedentary lifestyle and limitations in their daily physical activities. Men on the other hand, are more likely to suffer from more serious and fatal medical complications such as coronary heart diseases, cerebrovascular disease and atherosclerosis which are responsible for their shorter life expectancy compared with women. Literature review report same findings. 32 However for some other gender-related activity such as 'food preparation', women were more independent than men regardless of their age, which simply could have an interpretation in the context of Lebanese culture, where men are less engaged in these chores. For the other gender-specific activity such as 'housekeeping', women became more disabled as they age, which is explained by the difficulty in doing this chores compared with other less physically demanding activity like 'food preparation'.
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Limitations and strengths
Our study may have been affected by a selection bias related to the composition of the sexes. Contrary to expectations, the proportion of older men, especially in the category of men !85 years was much higher than that of women. This bias inevitably arises from excluding cognitively impaired older persons. There is a mounting number of evidence that female gender is correlated with a greater risk of Alzheimer's disease and cognitive impairment, 9, 33 Therefore the exclusion of those with cognitive impairment resulted in an under-representation of women in the overall sample. While acknowledging that the selection bias may have distorted the relative gender distribution, we have not considered it as a major flaw, as population representativeness (external validity) was not the objective of this paper. Rather, the targeted objective was to compare the quality of life of cognitively aware women and men within the same age strata, and that objective was not affected by the selection bias (internal validity).
